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Specification 

1. Title of the Invention 

Door Mirror Device For Automobiles 

2. Claim 

A door mirror device for automobiles, wherein the device has a stay attached to the door 
of an automobile and a mirror holder holding a reflecting mirror, the mirror holder being 
supported movably with respect to the stay and supported on the stay so as to rotate 
vertically between a relatively horizontal usage position and a vertical storage position. 

3. Detailed Description of the Invention 
Industrial Field of Application 

The present invention relates to a door mirror device for automobiles in which the device 
has a stay attached to the door of an automobile and a mirror holder holding a reflecting 
mirror, and in which the mirror holder is supported movably with respect to the stay. 

Prior Art 
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Door mirror devices attached to the doors of automobiles are well known in the art. 
Some of these door mirror devices allow the mirror holder and reflecting mirror to be set 
to a usage position allowing the driver or passenger to view what is to the rear of the 
vehicle, and allow the mirror and reflecting mirror to be set to a storage position when 
not in use so as not to be an obstruction. The door mirror devices on both sides of an 
automobile allow the mirror holders to be set to the storage position so the mirror holders 
are not an obstruction when passing down a narrow alley with hazards on both sides. 

These mirror holders can be moved from the usage position and the storage position 
and vice versa. However, these mirror holders are supported so as to rotate forward 
and backward with respect to the automobile, and the mirror holders are turned inward 
when in the storage position. When one of these mirror holders has been turned to the 
storage position, the surface of the reflecting mirror is still relatively parallel to the 
forward and backward direction of the automobile. As a result, it is impossible to view 
what is behind the vehicle using the reflecting mirror. When the mirror holder is in the 
storage position, the reflecting mirror cannot be used. It is usually not a problem that the 
reflecting mirror cannot be used. However, when traveling through a narrow street with 
the mirror holder in the storage position, it can be a real inconvenience not to be able to 
view what is behind the vehicle using the reflecting mirror. 

Purpose 

The present invention is based on a novel idea and its purpose is to provide a door 
mirror device with the configuration described above allowing the driver of an automobile 
to view what is behind the vehicle through the reflecting mirror even when the mirror 
holder is set to the storage position. 
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Constitution 

In order to achieve this purpose, the mirror holder is supported movably with respect to 
the stay and supported on the stay so as to rotate vertically between a relatively 
horizontal usage position and a vertical storage position. 

Working Example 

The following is an explanation of a working example of the present invention with 
reference to the drawings. 

FIG 1 is a front view of the door mirror device 1 of the present invention, FIG 2 is a 
perspective view of the same door mirror device 1 from the back, and FIG 3 is a 
horizontal cross-sectional view of the same. In FIG 1 f the direction inside perpendicular 
to the plane of the paper is the forward traveling direction of the vehicle. In FIG 2 and 
FIG 3, the forward traveling direction is indicated by the arrow labeled X. 

As shown in FIG 1 through FIG 3, the door mirror device 1 has a stay 3 attached to the 
door 2 indicated by the single-dot dotted lines, and a mirror holder 5 holding a reflecting 
mirror 4 and supported movably with respect to the stay 3. The gap between the mirror 
holder 5 and the stay 3 is covered by a fan-like member 40 made of a flexible material 
allowing the holder 5 to be moved. The reflecting mirror 4 is supported inside the mirror 
holder 5 so it fcan be tilted from the center position shown in FIG 3. In this way, the 
driver can adjust the tilt of the reflecting mirror 4 so as to be able to better view what is 
behind the vehicle. The drive device for the reflecting mirror 4 can be installed inside the 
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mirror holder 5 behind the reflecting mirror 4, but this device is not shown in the 
drawings because it is unrelated to the present invention. 

When the door mirror device 1 is being used, the mirror holder 5 is supported in the 
relatively horizontal usage position shown in FIG 3, which is also indicated by solid lines 
in FIG 1 and FIG 2. At this time, the driver can operate the automobile while viewing 
what is behind the vehicle through the reflecting mirror 4. 

When the door mirror device 1 is not being used such as when traveling through a 
narrow alley, the mirror holder 5 is rotated counterclockwise on rotational axis O in FIG 1 
(in the direction of arrow A) to the vertical storage position indicated by the double-dot 
dotted lines in FIG 1 and FIG 2. In this way, the mirror holder 5 can be tucked into a 
more compact position to become less of an obstruction. When the mirror holder 5 is 
returned to the usage position, it is turned in the direction opposite to arrow A. Here, the 
mirror holder 5 is supported by the stay so as to move in a vertical direction between the 
nearly horizontal usage position and the vertical storage position. Therefore, even when 
the mirror holder 5 is set to the storage position, the reflecting mirror 4 in the holder is 
still facing backwards. In other words, the reflecting mirror 4 can still be used as a rear 
view mirror to view what is behind the vehicle even when the mirror holder 5 is set to the 
storage position. When the mirror holder 5 is set to the storage position, the reflecting 
mirror 4 can be tilted inside the mirror holder 5 so the driver can adjust the reflecting 
mirror 4 to better view what is behind the vehicle. As a result, the driver can more safely 
travel forward or backward in a narrow alley using the reflecting mirror 4 as a rear-view 
mirror, even while the mirror holder 5 is set to the storage position so as to be less of an 
obstruction. 
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The mirror holder 5 can be moved from the usage position to the storage position 
described above either manually or automatically using the drive device shown in the 
present invention. 

FIG 4 is a perspective view of the drive device. This is a reversible motor 6 set inside 
the stay 3 shown in FIG 3. Here, the output gear 7 attached to the output shaft of the 
motor engages a middle gear 8, and a gear 9 integrated with the middle gear 8 engages 
another gear 10. These gears 8, 9, 10 are supported by the stay 3 so as to be able to 
rotate freely. 

A movable gear 12 is supported by a support shaft 11 integrated with the stay 3 so as to 
be able to rotate freely and slide freely in the axial direction of the support shaft 11. 
Gear 12 normally engages gear 10. Compressed coil springs 13, 14 are attached to 
support shaft 11 on both sides of movable gear 12, and the spring action of the coil 
springs 13, 14 on both sides usually keeps the movable gear 12 in the middle position 
shown in FIG 3. 

Another support shaft 15 is attached to the stay 3 parallel to support shaft 11 and is 
fitted so that sleeve 16 can rotated freely but not slide. Sleeve 16 is integrally attached 
to gear 17. Gear 17 can engage movable gear 12, but gears 12 and 17 move away from 
each other and do not engage each other when gear 12 is in the middle position 
described above. 

The tip of the pressure-applying arm 19 supported rotatably by the stay 3 via pivot pin 
18, as shown in FIG 5, comes into contact with the movable gear 12, and the back end 
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of the arm 19 is attached pivotally to a plunger on the solenoid 20 supported by the stay 

3. 

A plate spring 21 is attached to the tip of the sleeve 16 via a screw 22 as shown in FIG 
6. This plate spring 21 is pressured by a pressure member 23, and both members 21, 
23 are attached to the mirror holder 5 via the same screw 24. 

To the stay 3 are also attached a detent spring 25 housed in a holder 26, and a detent 
ball 27 to keep the spring inside the holder 26. A detent recess with a spherical surface 
to accommodate the detent ball 27 is formed on the mirror holder 5 side. These 
components constitute the mirror holder 5 positioning device. 

A spiral coil 29 is placed over the sleeve 16 with one end coming into contact with the 
stay 3 and the other end coming into contact with the mirror holder 5. This spring 29 
enables the mirror holder 5 to rotate slidably in the direction of arrow A in FIG 1. When 
the mirror holder 5 is in the usage position indicated by solid lines in FIG 1 and FIG 2, 
the ball 27 in the positioning device enters the recess 28 due to the force of the spring 
25 so the mirror holder 5 no longer rotates but remains in the usage position. 

When the mirror device 5 is in the usage position, the mirror holder 5 is kept in the usage 
position by the positioning device, the motor 6 stops operating, the solenoid 20 is turned 
off, and the movable gear 12 remains in the middle position away from gear 17. 

When the mirror device 5 is in the storage position, a button (not shown) is pressed 
inside the automobile. The solenoid 20 in FIG 5 applies pressure, the pressure-applying 
arm 19 rotates in the counterclockwise direction in FIG 5, and the movable gear 13 is 
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pushed downward in FIG 3. Consequently, the movable gear 12 engages the gear 17 
on the sleeve 16 end. Once the gears have completely engaged, the motor 6 begins 
operating and the rotation is transmitted to the sleeve 16 via gears 7, 8, 9, 10, 12 and 
17. As a result, the mirror holder 5 connected to the sleeve 15 via the plate spring 21 
rotates in the direction of arrow A in FIG 1 around the rotational axis O of the holder, 
which is on the centerline of the sleeve 16. 

When the mirror holder 5 begins to rotate, the detent ball 27 leaves the detent recess 28, 
and the holder 5 can then rotate all the way to the storage position unhindered. 

When the mirror holder 5 reaches the storage position indicated by the double-dot dotted 
lines in FIG 1 and FIG 2, the holder is stopped by a stopper (not shown) and the motor 6 
and solenoid 20 stop operation. Because the mirror holder 5 is being forced in the 
direction of arrow A in FIG 1 by the spiral coil spring 29 at this time, the holder 5 remains 
stationary in the storage position. When the solenoid 20 is turned off, the movable gear 
12 disengages gear 17 and returns to the middle position. 

When the button inside the automobile is pressed to return the mirror holder 5 to the 
usage position, the solenoid 20 is turned back on, movable gear 12 engages gear 17, 
and the motor 6 operates in the opposite direction. The mirror holder 5 rotates in the 
direction opposite to arrow A in FIG 1, the detent ball 27 is inserted into the detent 
recess 28, and the motor 6 and solenoid 20 are turned off when the mirror holder 5 is in 
the proper position. 

If, when the mirror holder 5 is midway between the usage position and the storage 
position, the motor 6 stops operating but the solenoid 20 remains turned on and the 
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gears 12, 17 remain engaged, the holder 5 can be stopped in the midway position and 
used. 

As described above, the movable gear 12 engages the gear 17 and the drive force of the 
motor is transmitted to the holder 5 only when the mirror holder 5 is to be rotated, and 
the sleeve 16 is connected to the mirror holder 5 via a flexible coupling mechanism such 
as a plate spring 21. The following is the reason for this configuration. 

When the mirror holder 5 is in the usage position and external force is applied to the 
mirror holder 5 in a vertical or horizontal direction, the mirror holder 5 or reflecting mirror 
4 would be damaged if the mirror holder 5 were held inflexibly in the usage position. To 
avoid this problem, a plate spring 21 is used to keep the movable gear 12 and gear 17 
apart during normal use of the mirror device. 

In other words, when force is applied from the front or back to the mirror holder 5, the 
deformation of the plate spring 21 causes the mirror holder 5 to the positions indicated 
by dotted lines or double-dot dotted lines in FIG 3. The deformation of the plate spring 
21 at this time is clear from the solid and double-dot dotted lines in FIG 6. When the 
mirror holder 5 is moved in this way, the detent ball 27 comes out of the detent recess 
28 and the binding force is released. At this time, the action of the spiral coil spring 29 
rotates the mirror holder 5 in the direction of arrow A in FIG 1, and the action of the 
spring 29 turns the holder to the storage position. Because the sleeve 16 can rotate 
freely with respect to the support shaft 15 when the moving gear 12 and gear 17 are not 
engaged, the mirror holder 5 can be suddenly rotated to the storage direction. If the 
moving gear 12 and gear 17 are engaged, the mirror holder 5 is bound by the gears 12, 
17 and cannot be rotated to the storage position. 

9 



Because the mirror holder 5 can be suddenly sent to the storage position when external 
force is applied to the mirror holder 5, the force of the impact can be lessened and 
damage to the mirror holder 5 can be avoided. The mirror holder 5 in the vertical 
storage position can be returned to the usage position using the motor 6 and held there 
by the positioning mechanism. 

In the working example of the present invention, an independent solenoid 20 is used to 
shift the movable gear 12 with respect to the support shaft 11. However, at least one of 
the coil springs 13, 14 forcing the gear 12 to the middle position can be connected to the 
power supply and electrified to shift the movable gear 12. If the coil springs 13, 14 apply 
pressure to the movable gear 12 in the same way as the solenoid, then the solenoid 20 
can be eliminated except for the springs. 

If the mechanism for lifting the mirror holder 5 into the storage position due to the 
application of external force is not used, then the movable gear 6 can be eliminated and 
the motor 6 can be connected on the mirror holder 5 side. 

Effect of the Invention 

In the present invention, the reflecting mirror can still be used as a rear-view mirror to 
view what is happening behind the vehicle when the mirror holder is in the storage 
position. 

4. Brief Explanation of the Drawings 
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FIG 1 is a front view of the door mirror device. FIG 2 is a perspective view of the device 
from the front of the automobile. FIG 3 is a cross-sectional view from line Ill-Ill in FIG 1. 
FIG 4 is a perspective view of the mirror holder drive device in which the mirror holder is 
rendered using dotted lines. FIG 5 shows the solenoid used to move shift the movable 
gear. FIG 6 is cross-sectional view showing the mirror holder being moved by 
application of external force to the mirror holder. 

1 ... door mirror device 
2 ... door 
3 ... stay 

4 ... reflecting mirror 
5 ... mirror holder 

Agent Norio Hoshino, Patent Attorney [seal affixed] 

FIG 1 
FIG 2 
FIG 3 
FIG 4 
FIG 5 



11 



